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2We note that the star product involving the metric is not of consequence since the metric is set to the Minkowski







































This tensor is manifestly symmetric and traceless and coincides with the one obtained through the conventional
derivation in [5]. Furthermore, using the equations of motion (4) as well as Bianchi identity, it can be checked that









In this theory, the Seiberg-Witten map, to leading order in 
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where we have used an obvious matrix notation for simplicity. Here, the variables without a \hat" correspond to
















































Although a total divergence does not contribute to the equations of motion and is normally neglected in at space-
time, it does contribute to the energy-momentum tensor [9] and that is the reason why we have manifestly kept such





































Furthermore, by coupling (11) to a weak external gravitational eld, we can derive the energy-momentum tensor, as










































































in (7). Furthermore, it







Namely, the energy-momentum tensor of the non-commutative theory, under a Seiberg-Witten map, goes over to that
obtained from a theory with the map so that the process is commutative. Furthermore, under a Seiberg-Witten map





















The dynamical equations (12) and (15) do not seem to coincide at rst sight. However, it is easy to check, with the



















3that the dynamical equations following from the non-commutative theory go over, under a Seiberg-Witten map, to
the ones following from the deformed theory under the same map.
Since the dynamical equations as well as the energy-momentum tensors of the two theories are the same (to linear

























corresponds to the energy-momentum tensor with  = 0. Thus, we see that the energy-momentum
tensor of the Seiberg-Witten deformed theory is not conserved in the ordinary sense, which is a reection of the






































































However, this tensor is no longer symmetric or traceless because of the last term in (18). Furthermore, it coincides
with the energy-momentum tensor derived from the improved Belinfante method.
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